ABSTRACT : It is interesting to introduce viologen moiety into photoactive compounds such as porphyrin and anthracene in the study of supramolecular system such as pseudorotaxanes. For the construction of photoactive pseudorotaxane based on porphyrinviologen-anthracene triad or its zinc derivative threaded with bis-p-phenylene-34-crown-10 macrocycle, porphyrin -viologen-anthracene triad 1 and its zinc derivative zinc porphyrin-viologen-anthracene triad 2 were prepared and their absorption and fluorescence spectral properties were measured.
1
Some interlocked molecules, such as pseudorotaxanes, rotaxanes and catenanes may be considered as particular types of molecular level machines or switches. [2] [3] [4] [5] [6] [7] [8] [9] Molecular machine contains a motor consisting of a mobile and a stationary part. The mechanical movements of their molecular component are induced by the displacement of the movable component from the stationary one in response to some external stimulus such as pH, chemical, electrical energy, or light, and result in on/off switching of some observable properties expressed in absorption or luminescence spectra, opening up the way to process information at the molecular level.
Recently, the making of relatively simple pseudorotaxanes, rotaxanes, and catenanes is one of the challenging subjects. Pseudorotaxanes 10 consist of a macrocyclic ring component and a threadlike linear component. Rotaxanes 11 consist of a ring component and a dumbbell-shaped component which incorporates one or more recognition sites in its rod section and is terminated by bulky "stoppers"s encircled by a ring component. Catenanes 12 consist of two interlocked macrocyclic ring components.
Many positively charged pseudorotaxanes, rotaxanes, and catenanes were prepared by self assembly of π-stacked interaction between viologen and aromatic compound. 13 It is interesting to introduce viologen moiety into photo-active compounds such as porphyrin and anthracene in the study of supramolecular system such as rotaxanes and catenanes.
Among external stimuli activating the molecular machine, light has many advantages such as no generation of waste products, rapid on/off switching, and easy monitoring. Porphyrins are strong visible light absorbing molecules and frequently employed as electron donor in multicomponent electron transfer systems. [15] [16] [17] Anthracene is a strong UV light absorbing molecule and is used as a typical π-electron donor. Viologen is a typical electron acceptor. 18 Combined three components of zinc porphyrin, viologen, and anthracene, it is expected that UV irradiation leads to the generation of excited porphyrin and then photoinduced electron transfer from excited porphyrin to viologen, while visible irradiation results in the formation of the anthracene excited states and consequent photoinduced electron transfer from excited anthracene to viologen. It is expected that photoinduced electron transfer in Triad 1(or Triad 2)/BP34Cr10 pseudorotaxanes induce the dethreading by weakening the electrostatic interaction between viologen moiety and BP34Cr10 (Scheme 1). Further detailed study for the threading and dethreading of Triad 1(or Triad 2)/BP34Cr10 pseudorotaxanes is under investigation.
